Polymerization shrinkage results in microleakage and debonding of the restoration. The clinical effects are increased risk of secondary caries and post-operative sensitivity. 1 Various approaches have been developed to solve some of the deficiencies of direct placement composites. 2 To reduce the rate of polymerization shrinkage, incremental filling techniques have been recommended which is believed to be effective in reducing polymerization shrinkage and minimize the total volumetric shrinkage. In this technique, the thickness of each layer is limited to 2 mm for optimal polymerization and degree of conversion. 3 Even though incremental layering technique ensure adequate polymerization of the composite resin but air entrapment between the different layers may occur. 4 Moreover, the incremental placement of composite resin requires longer period of time which increases the time required for restorative procedure. There is still controversy among the researchers and practitioners in respect to incremental layering versus bulk placement of composite resin. Therefore, the addition of small particles (e.g. nanoparticles) and placement of composite resin up to 4 mm is recommended to reduce polymerization shrinkage thus eliminating the need for technique sensitive layering protocol. 5 In recent years, bulk-fill composite has been developed to reduce the shrinkage stress during polymerization and offer much greater depth of cure. This is achieved by the addition of fillers such as barium aluminum silicate filler, ytterbium trifluoride and mixed oxides. Furthermore, a prepolymer filler (a shrinkage stress reliever) has been added with silanes, which is believed to reduce shrinkage stress. Furthermore, bulk placement can be possible up to 4 mm by 10 sec curing time. 6 Therefore, it can be consider that bulk-fill composite resin is suitable to reduce polymerization shrinkage as well as post-operative sensitivity.
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Abstract
The purpose of the present study was to compare the clinical performance of bulk-fill composite resin with that of layered composite resin restorations in occlusal class I cavity of permanent molar teeth. This study includes a total of 104 teeth having class I cavity of 3-4 mm depth in the occlusal surface. They were restored either with layered composite resin or bulk-fill composite resin of 52 teeth in each group. To observe the retention, marginal adaptation and color match, all restorations were assessed by using modified United States Public Health Services (USPHS) and Ryge's criteria at baseline, 3, 6 and 12 months. The results of 12 months observation showed that retention of 38 layered composite and 48 bulk-fill composite resin restorations revealed alpha rating, which was statistically significant. The marginal adaptation of 37 layered composite resin and 47 bulk-fill composite resin restorations also demonstrated alpha rating and the differences between two groups were statistically significant. However, there were no significant differences between the layered composite resin and bulk-fill composite resin restorations in respect to color match. It can be concluded that bulk-fill composite resin showed better clinical outcome than that of layered composite resin in the restorations of occlusal class I cavity. 
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Materials and Methods
This study includes a total of 104 teeth having class I cavity of 3-4 mm depth in the occlusal surface. After mouth preparation of each patient, isolation of tooth was done with cotton roll and saliva ejector. Class I cavities were prepared by using round burs in low-speed hand piece to remove carious tissue and then cleaned with normal saline.
Restorations
In Group I (layered composite resin), following completing cavity preparation, all the cavities were subjected to the one step self-etch adhesive system (3M ESPE's Adper TM Easy Self-Etch Adhesive) according to manufacturer's instructions. Adhesive systems were then cured for 10 sec with light cure machine. The restoration was placed with layered composite resin (3M ESPE's Filtek P60) with increments ( Figure 1) ; each layer not being more than 2 mm and was cured for 20 sec. Finishing of the restoration was carried out by adapting occlusion and articulation using fine-grit diamonds. Finally, the composite restoration was polished using super snaps polishing kit.
In Group II (bulk-fill composite resin), after completing cavity preparation, all the cavities were assigned to the one step self etch adhesive system (Tetric N-Bond Self-Etch) according to manufacturer's instructions. Adhesive systems were then cured for 10 sec with light cure machine. The bulkfill composite resin (Ivoclar Vivadent's Tetric N-
Cream Bulk-fill) was placed into the cavity by single layer and polymerized for 10 sec (Figure 2) . Finishing of the restoration was carried out by adapting occlusion and articulation using fine-grit diamonds. Finally, the composite restoration was polished using super snaps polishing kit.
Follow-up visit
The patients were recalled at 3, 6, 12 months and clinical assessment were performed as follows: Each restoration was evaluated with dental mirror and probe by two experienced clinician who were not involved with the study. Restoration was rating at This clinical assessment method resulted in ordinal structured data for the outcome variable.
Results
The results of 38 layered composite resin and 48 bulk-fill composite resin restorations revealed alpha rating (restoration were fully intact into the cavity) at the end of one year, which was statistically significant (p<0.05) (Table I) . Furthermore, the results of marginal adaptation of 37 layered composite resin and 47 bulk-fill composite resin restoration demonstrated alpha rating (there were no visual evidence of crevice along the margin and explorer did not catch) at the end of one year and the differences between two groups were statistically significant (p<0.05). Regarding color match, 40 layered composite resin and 45 bulk-fill composite resin restorations showed alpha rating (matched with the respective tooth) at the end of one year. Furthermore, there were no significant differences between layered composite resin and bulk-fill composite resin restorations in respect to color match were found.
Discussion
The results of the present in vivo study showed that direct restoration by 3-4 mm bulk-fill composite resin showed better clinical outcome than that of layered composite resin restorations. When these restorations were examined at 3, 6 and 12 months, it was found that most of the bulk-fill restorations showed acceptable color matching, marginal adaptation as well as retention. Furthermore, the clinical outcome of bulk-fill composite resin restorations were also statistically significant than that of layered composite resin restorations at 6 and 12 months observation period. The overall success rate in the retention of bulk-fill in the present study was 96% which was almost similar to a study. 7 Several in vivo and in vitro studies have been performed to compare the efficacy of bulk-fill composite resin with that of layered composite resin.
The results of the present study had similarities and dissimilarities with that of previous studies. 10 reported that the marginal integrity of composite resin placed in one increment was similar when compare to restorations placed in several increments. Furthermore, the differences between the resin restorations placed in bulk and those placed in several increments was not statistically significant.
However, at 6 month observation period, 2 bulk-fill composite resin restorations showed Charlie rating (completely missing), which was replaced by a new restoration and therefore dropped from the study. Furthermore, at 12 months observation period, another 2 restorations were partially lost (Bravo rating) which was not replaced but repaired by bulk -fill composite resin. None of the restoration was lost at this observation period. On the other hand, 6 layered composite resin restorations showed Bravo and 4 revealed Charlie rating at 6 months followed by 10 Bravo at 12 months. The reasons of loss of retention in both bulk-fill and layered composite restorations were not clarified in the present study. But it may be due to loss of adhesion either by polymerization shrinkage or due to degradation of the adhesive itself. Other possible reasons of partial or complete loss of retention might be due to fracture or crack formation, inadequate elastic modulus and the flexibility of restorative material.
Furthermore, the choice of adhesive system becomes important especially in large cavities when stress is higher as better retention could be achieved when restorative material is used along with bonding system. Missing cases 4 2 studies it can be considered that loss of retention occur due to multi factorial etiology such as patient selection, location, occlusal stress, presence of sclerotic dentin, shape of the lesions, as well as on the properties of the materials used. 13 Regarding marginal adaptation, although bulk-fill composite resin restorations showed significantly better adaptation than that of layered composite resin restorations, but at 6 months 1 restorations showed Bravo at 6 months followed by 2 Bravo and 1 Charlie rating at 12 months. Loss of marginal adaptation of these cases was due to chipping at margin of the restoration and they were not replaced but repaired with same material. A careful examination of these restorations revealed that all chipping occurred due to direct contact with opposing cusp. Direct composite restorations should not be placed in direct contact with opposing cusp. This is also supported by a previous study. 14 When the color of the restorations was verified, it was found that 3 bulk-fill composite resin restorations were slightly mismatched with the same tooth at 6 months followed by 3 Bravo and 2 Charlie rating at 12 months. On the other hand, 5 of layered composite resin restorations showed Bravo and 3 revealed Charlie rating at 12 months. Careful examinations of these restorations showed that mismatch of the color of the restorations were due to body discoloration by gradual discoloration of the monomer component of the material. The results found in the present study were also correspondent to the previous study. 15 Furthermore, no restorations showed marginal discolorations which indicates that neither secondary caries nor any postoperative sensitivity could occur at this stage. The results between two groups in respect to incidence of color change, they were not statistically significant (p>0.05).
In this study, bulk-fill composite resin demonstrated significantly better results than that of layered composite resin. There are several reasons of better results achieved by bulk-fill composite resin than that of layered composite resin restoration. It can minimizes polymerization shrinkage and increases the wear resistance due to addition of fillers such as barium aluminum silicate filler, ytterbium trifluoride and mixed oxides. Furthermore, the filler used in this composite resin associated with silanes acts as a unique shrinkage stress reliever. Moreover, the addition of ivocerin (dibenzoyl germanium derivatives) with the initiator helps in the curing of posterior restorations in large increments up to 4 mm without hampering its retention and marginal adaptation as well as translucency or color. 16 On the other hand, increment layered technique for restorative material condensation is considered helpful for reducing polymerization shrinkage, but previous study have indicated that incrementally placed composite resin are associated with voids or moisture contamination between each layer of composite resin that may cause bond failures between increments. 4 The difficulty in placement of composite resin due to limited access in conservative preparations and the increased time required to place and polymerize each layer is responsible for voids or moisture contamination. 4 Compared to the incremental build-up technique of the restoration, bulkfill composites require less chair side time and are more predictable, making the restorative process comfortable for the patient. 6 Furthermore, bulk-fill composite resin had good adaptation, elasticity and low polymerization shringkage stress which may reduces microleakage, postoperative sensitivity and secondary caries due to improved depth of cure (at least 4 mm) and eliminates the steps of layering. 17, 18 As this material can be cured in bulk which may allow the curing light to sufficiently penetrate to the bottom of single increment layer. 17, 18 The use of bulk-fill composite resin restoration in posterior teeth of the present study was limited to class I cavities, it can be said that polymerization stresses could be minimum in these restorations. This might be the possible reasons of better clinical results with bulk-fill composite resin of the present study.
Conclusion
Bulk-fill composite resin is superior to layered composite resin in respect to retention and marginal adaptation in class I restorations of permanent molar teeth.
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